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Introduction
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• Tourniquet is commonly used during lower limb orthopedic surgery, such 

as fracture and total knee arthroplasty (TKA).1

• Tourniquet use in TKA and fracture surgery was associated with a reduced 

length of procedure and an increased incidence of complications.2

• High tibial osteotomy (HTO) is an effective procedure for medial 

osteoarthritis (OA).

• Many good outcomes of Open Wedge HTO (OWHTO) have been reported 

in the mid- to long-term.  

The effects of non-tourniquet use during HTO are still controversial.



Purpose
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• The purpose of this systematic review was to assess clinical 

outcomes during HTO with or without a tourniquet.



Methods
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• A systematic review and meta-analysis were performed according 
to the PRISMA (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) 2020 guidelines. 

• This protocol was registered in PROSPERO (CRD42024557931).

• The primary outcome was the short-term clinical outcomes 
including postoperative pain after HTO. Postoperative pain was 
evaluated using visual analogue scale (VAS). 

• The secondary outcomes were operation time, total blood loss and 
deep vein thrombosis (DVT) as complications.



Methods: Literature Search Strategy
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• PubMed, Cochrane Library and Scopus were searched to identify 
randomized controlled trials (RCTs) and prospective/retrospective 
comparative studies published before July 31th 2024.

• Search keywords included (“high tibial osteotomy” OR “HTO” and 
“tourniquet”).

• Exclusion criteria were basic study, review article, case report, 
technical note and non-English article.



Methods: Statistical Analysis 
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• Relevant data were extracted and analyzed statistically using 
a random-effects model. 

• All statistical analyses were performed using “EZR” (Easy R) 
and p value < 0.05 was considered statistically significant.

Methods: Evaluation of Risk of Bias

• The Methodological Index for Non-randomized Studies (MINORS) 
appraisal tool was used to assess the quality of studies.3



Results
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the 
total number across all databases/registers). 

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by 
automation tools. 

 

 

 

 

 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated 
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 
 

For more information, visit: http://www.prisma-statement.org/ 

 

Records identified from*: 
PubMed (n = 29) 
Cochrane library (n = 13) 
Scopus (n = 34) 

Records removed before 
screening: 

Duplicate records removed  
(n = 43) 

Records screened 
(n = 33) 

Records excluded** 
Clinical trial (n = 4) 
Non-English paper (n = 3) 
Book chapter (n = 1) 

Reports sought for retrieval 
(n = 25) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 25) 

Reports excluded: 
Clinical studies not related to 
this study (n = 17) 
Technical note (n = 3) 
Case report (n = 1) 
Review article (n = 1) 

Studies included in review 
(n = 3) 

Identification of studies via databases and registers 
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First 
Author
(year)

Journal Location Study type Total No. 
of 
patients

Mean age M/F Type of 
HTO

1 Li
(2022)4

Int Orthop China RCT 90 Non-tourniquet 59.7 ± 8.3
Tourniquet 58.8 ± 8.3

46/44 OWHTO

2 Wang
(2021)5

BMC 
Musculoskelet
Disord

China Retrospective 62 Non-tourniquet 46.9 ± 12.3
Tourniquet 47.9 ± 11.7 69

28/34 OWHTO

3 Motycka
(2000)6

AOTS Austria RCT 65 61.0 (range 38-77) 35/30 OWHTO

217 patients (94 males and 123 females) were included. 

103 patients were in the non-tourniquet group and 114 patients 
in the tourniquet group. 

Mean MINORS score was 17.7.



Results: VAS

9

Post 1 and 3 days: Non-tourniquet group > Tourniquet group

・Post 1 day

・Post 3 days

・Post 3 months



Results: Complications

10
Non-tourniquet group = Tourniquet group

・DVT

・Total blood loss

・Operation time



Discussion: Enhanced recovery after surgery(ERAS)
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• ERAS pathway enhanced patient recovery with a shortened length 
of hospital stay, reduced postoperative complications in lower limb 
arthroplasty.7

• Routine use of a tourniquet is not recommended in consensus 
statement in ERAS society.8

The results of this systematic review show that non-tourniquet 
use is useful for reduce the postoperative pain in HTO.



Discussion: Limitation
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• This study only included 3 studies including 2 RCTs.

• The definition of non-tourniquet group was different in each study.

• Evaluation of DVT was different in each study.

Conclusion
• HTO without a tourniquet decreases postoperative pain at 

postoperative 1- and 3-day and does not increase the operative 
time, total blood loss and incidence of DVT.
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